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PURPOSETo provide the liquid crystal display device which is enhanced in contrast and improved in 
display quality. 

CONSTITUTION:This liquid crystal display device is constituted by injecting a liquid crystal LC between 
a transparent substrate SUB1 having thin-film transistors TFts, driving electrodes, the liquid crystal LC 
and an oriented film OR11 formed on it and a transparent substrate SUB2 having a black mask BM, 
color filters FIL of three colors (R, G, B), a black mask BM for imparting light absorptivity to the 
peripheral edges of pixels, a common electrode IT02 and an oriented film OR12 formed on it and 
sealing these substrates with a sealing material SL. Spacers SPC consisting of a transparent material 
for maintaining a specified spacing between the transparent substrate SUB1 and the transparent 
substrate SUB2 by interposing these spacers therebetween are arranged in the part of the black mask 
BM. As a result, the leakage of light by the spacers SPC does not arise any more and the contrast ratio 
between selected parts and non-selected parts is increased. The display quality is thus greatly 
improved. 
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(54) [JMQ411;] MlS^IEittcftelGl^ 



(57) [igft] 

[«&] SiF7>^nFT, S&SfcH&ITO 
1. MILC. KftjaORl l*JRSOfc»ipiS1RSU 
Bit. ^?^^BM, 3fe(R, G. B)©*7 
^-7^;P^F I L. BSR«l»«:»3fctt*»fc*«te» 
O^^v^^BM, S3im®IT02. SBfiBOR 
1 2*»J5SLfca98»«SUB2©lfflCC«fiLC4aA 

i iSHjs^s u b 2 tomcft&Lxm^ormz- 

®c»ofc«xoaw<ct«4©^ ^-tf S P C £mf 12?^ 




' SPC-E 



immi) snh^>^x^TFT, tmm to 

Bit, z/vv 3fe(R. G. B) <Di3 

?-y<>i$F i l, mmmmcm:&zfttcv*>tc& 
1 2 zm&btcmimfos u b 2 ©facasiiL c 
r, 

mria^ass u b 1 tmmmms u b 2 t<omicft& 10 
ifs pc^sirig^ * ^vx^BMcDawtiesutc 

1. Ib h bLc ( »oiiori izmj&otcmwmfosu 

Bit, ^vvWZZBM, 3fe(R, G, B) Oil 

v-voizf i l, mmm&icwdmzntc#2>tc&> 
<Dmmicm&Lcz&\b. > -wsl vm±L~cft 20 

•^7^i; BMCD^*£-><t|5]— ©A£->©^£g| 
U - 

^7-^*7^^BMA^^>i IhJ— £ - >©^£ 
^bfcMI2^^Jc, ftmW^fj|^f^(DBPi^^-r 30 

mf&tzmwms ub 2©^ * ^^^bmb 

»«Wfc«^Stf3c&KJ:or, giria*^— y*SPC 
#*5**v;**BM^fc©;&#ftU HSSWCttS 

[0 00 1 ] 40 

L/cr^^^F^ x^©» j^saoKii 

[0 0 0 2] 

[t£*©8ffi] r^^'7h y * 
IBM (r^-r^Jt 1.0) 3ftTi»*©r* B^fMK) so 
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X* (TFT) 

[ 0 0 0 3 ] H2 5 ttffi*ttffificJ:£iSR b5>VZ 2 
KKIS. »«h5>^x* (TFT) «£ttisfca«£ 

^XlSi^l^) SUB2©IH«:«ftLC«rttA 

[0 00 4] JMHSSSUBlfflJfCW:, IKI&SffilTO 
1. StSTFT, lefa^ORl lffWMSti-CfcQ. 
$yt2WS«SUB2Wc«^j:< i*>3& (R, G. 
B)0*7-7^;^FIL, jS*J8i»K:R*tt*l*fc 
WfcfeO^vf^^BM. *3im@IT0 2, IB 
MORI 2*^Jfc3*TCfc»K _hfBI5ftJ^ORl 1 
tORl 2<b©ffltC*v^^^^F(O^SLC30^A3ti 

[0005] *or, ±sa«SLc©SA«o»s. * 
sc*>%aw»Ks u b i £S§gass u b 2 &©n<z>n 

«fc«ofc*E>fc. «^«fctt#y^~^~x« 
[0 0 0 6] ft*. S!Bh5>^X**ttfflLfc7*^ 

63-309921 tn&m&zim Otcl 

> agXb^FP^.^^, Hl93~2ia 1986^12 
[000 7] 

®!B*fiSUB 1 iS^S«SUB2 <b©^C0^Pw4- 

pc tfts#y e-^*jas©jBa?*sc»tt*& 
^fcig^u, cn^^^b^^riwissuB i 

[0 0 0 8] UfoU ±E©*tt«:J:0»lkShfcx^ 

— y- s p c tJS«H©*ffiic-tt(c^«s h 

Stitch-? S P C ©;tf«T& -Sli«Jfe5»ftfflCc J: 
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[0009] *«ffl©a»tt, ±sese*R»oraia** 
aASOTSa&fts c t ©rs saasesftBt*©© 

[00 10] 

IIb7>yx^TFT, inm&iTo 
l. ftfiLC. EfiSlORl l*£jftUdH!S£SU 
Bli t ^77^^BM, 3ft (R, G, B)©# 

^-^^f i l, mmmmitmmzmc#2>tc#> 

©^7^7^^BM, #a«ftIT02. EAMOR 
1 2*3K«Lfea««RSUB2©IHCC}SaLC*aA 
U S/-JM*SLr«±L"Cft9. SWBawa«SUB 
i Kansas u B 2 <k©IB^ftLrH#©nB»*-- 

* * * BM©§B#CClBBbfcC i^tiT^o 20 

too 1 1 ] sfc, #3M8©fc&3^a©s&#iS 

fc^fcjSftttfc***-- *SPC£Eat/t\ B^SIttCB 

>£l§j— ©rc#->£fco#h^**5*^LriiirEiB 

[5j—©^£->©m<^£^U •fvvWXZBMrt* 30 

-Xft©x^-itsPC£iR#i*-tf\ /»fMtei&#£ 

St£ S U B 2 © ^ * B MiKIWWfcie? 5 

s?«a*»aci*i*»i«. 

[00 12] 

[ffffl] ±B*«E©atoU U fc«aa^SB«C Ati 40 
tt. 3l^fi»L&l»:7*y*vx*BMai»<cEBSti 
fc* ^-U* s P c tt*©ffl»eS2f c <h 
<> */cB^tc«^^ifSPC^#au^fcj?>K: 

[00 13] L^ot fi£*©<r<t<>^-~-FK:J;£ 
tc#>lt> aM4^^v^^BMS5»CC*rL/riE»tt^ 50 
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^-1fSPCtcEB3WaB^oiEWl«c&S*i, 
<§F#"r* 0 

[0 0 14] 

HK«©»«Biaa4#J|{l L/yfc«T©»M* & W 6* <!: 
ftS-C** 5. H 1 «*»WK: J: SftA^SB© 1 M 

WH<DMk*im*immmwav*r>r* sub 

lttWlh^>^^TFT*»jatLfcaWltfi, IT 

o i Hsnma*. psvi tmmm. o r i 1 bei°i 

Jg> SUB2(i^7>m^BM, S&XZ-Ufr 
$ F I L Lfca&BSS, I TO 2 B^aiawm 
fiL PSV2tt«ML O R I 2 BEfoJM, SLttJ/- 
<8lH*) , SPC-EB*f±3U'<-1J\ SPC 
9\ LCttiKflT**. 
[0 0 15] EIH«C*JL^, M^S^SUB lfcBKHr 

aa«©iToi*fiSRPsvi % 

tft. eioikor i laWRastirn*. *fc. an 

lSSUB2Ktt^7 7^^^BM, 3fe (R. G, 
B) il^-V I L, £aa9!«ai TO 2, « 

BBPSV2. EflliOR I 2*«rt3*l'Cl>*. 
[0016] £®ESffiSUB2©Pia 
©MKCtt, «»LC3»£tASti"C*>0, »±»*^- 
*SPC-E*iBALfc^-M*SLrll±3ftri> 

^ur. ansfisuBi&a«sfisuB2©n 
ax^-* s p c*«±iBawaiRs u b 2 wasstifc 

75 y 2 BMSB^fCEa^nrt^o 
[00 17] C©X^-1fSPCttH*«fc9\ Tftfro 

fcafr, aiRSttfcH3R*a«*53«t#Lr;*^-tfS 
PClcj:9£li JBff*ac»»tm9©Bn»iaiti«R 

Ktrc£#fci\, -£©fc#, a«»i#a«»©3>h 
7* hit**** < ft 9 v «^fi»toMBfcia±§ft*. 
[0018] ^^ccj:««»«^saE©»a# 

ftfcoiirBBBr*. H2Ha5B*IWCCJ:*«J|« 

*«B©«a#ffi© 1 ismawtsnmst* 
s©«*». 1 i»m&»i©s»«4h£ > ra&MS 

C. 1 2 BIS36H, 2Baa^jWlS. 3BW, 4B 

5 1 *wrs*h^^^r*s. 

[0 0 19] ft*f, l^2tC^L/cct^(C, ^TfeftlCC^ 
H*H«C3n^SWta2tffll*r«l»*— a(cfl«tS* 
£0 Wc, H3!C5%bfcJ:9R:. -a«caaf34S«3 
^Mtt 1 cc* h 7^ ^ 5 ZftOxmiiltAZMM 

/t*->6 if^K«B*aaB»«»i/rwt*+ 

[0 0 2 0 ] H4Bv^^»*a©jBBt»l«c^^-^ 
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5 

#itc«»)»»scit?»«ficc«#3ti % mmom-o 

*~?SPC*ittir*'&. X^-~*SPC£fft#3tffc: 
aS6*l4, SStC^Uftii^CC^ » £-?X£BMfe 
iW^^A*F I L^Ml/cfflliSUB2 

[0 02 H gum i tawsss u b 2 

Lfctt. aW*«SUB2©ra*&3a*Wt»2«: 10 
<fcgS»3 4#«Stf*Cfc<fco-ta9J£lSSUB2© 
^^7^^BMiK, ^ftlCt^gLfcx^-lf 

^SUB2©^?*^*XSBaic|£3?3ft&. C 5 

T*««Ofcaw«iESUB 1 Ccffl^i* if#©PMUC 
?KA l c * aA t r *t±tt s l -cm±? h C t CC <fc 0 v 

[0 0 2 2] CODHJfc«©*SCCj:n«. Stffflft ^ * 
v^^BMg|5»CC*fUriEllft^^-^SPC*Sa^ 20 

■oiEKtcBeg-r^ci^usiiftSo ft**, *hvx^ 

[0 0 2 3 ] *«9Jtt±Kl/fc*7-*SS^K 
ft*, aTBHB-rSBHr, IBHitt**-f*fe©«H 

t^flDaa^-rviHia. H7»H6©3-3ttK»c 

teWSKHtSWH. B8ttB6©4-4ft»riBHctoC:f 

[002 4] S6^*Ti:0tC, *iffi3Rtt!«S!-r*2* 
©jtSm^Bl (^-Hi#»*/c«*¥ft^iS) GL 
ct, l»gt-^2*coB*^m-^ (KW>ffi#»Sfctt 
SBft-^Sl) DL<k©2Htt«rt (4*©e*f«rH* 

x * t f t % mmmmmm itoi *? jitfflBtga*?- 

Cadd£^t?„ ^3£®«KGL«Hr«fi6*|fiI«:JEfiE 

4. ft**, ccr»«^-*SPCBBS%*«H/r* 
[00 2 5 ] H7Kl*f iSfc, jKflJB L C *»«KC I, 

TT»ag8#7*»fisuB 1 wctt»gih7>^x* 

TFT&J: Cia«Mti ITOI ft. _hS!$ii 

?U^^aiSSUB2j!PJK:tt*-7-7-f^^F I L, « 50 
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jfcffi^ s * v h U ^^*-VBM3W5*3*iTC» 
SWtf^SSSUB 1, SUB2©WffiCCtt'f * 
^*BW» «c <fc oTJBjSS ft/cBMfcS' 'J3>ISI0^ 
Rtt*>ft-a>4. 

[0026] ±araw^^a«suB2©rt«i (*ka 

LCfflJ) ©gtfflKtt, ®#J3iBM, %y-y<)l$F I 
U ffiS^PSV2, T02 (CO 

m) fcj;tf±8raeisj]BtoR 1 zwmxwmirxmtbti 

Cv h g **JS2©«» H9tt±T©#*X«RSU 
Bl, SUB2*£tr^^;l/PNL©"?M;*X 

(ar> j§ra©ggi$¥M£, hi otezvmmuzKtc 

m&Ltc¥W%> H7»H9SfyfHl 0©^*^iE±ft 

So *fc % Bl 2ttB7©Kffi4**Kl/r. SffllfiCB 
1 1 ©8 a - 8 a«K«CC*itt-5Kffi*, tJfflitlfc&fi 

[0027] co^+^oiairii, /hs^tf-fxc* 
ftte*# sou? zmmzmx bxfr t>&&mfc&'?tc 

*>©T\ H9> Bl 0©HB<tfc±T®«SUB 1. S 
UB2©«JI(f»*. HI l««K«T**Lr*i»), LN 

itmm&vtmmomz. c t 1 <t c t 2 ^-eti^na 

SSUBl. SUB2©ftI»r'j"^*tt«*^-r. t^tl 

¥») *5??STa (Hr±Tia4S2©) a»»*iift 
**BT a * 5 KLhlMStit S U B 2 $ ^TfflHHE 
SUB1 J:D*>rt«R:«IIHStirc»*. iST-SPTg, T 

S#HBS»ffl*F-DTMt*ti^©5lffl«8a5*^[ 

^TCP (B2 2. H2 3) 

WWfcfc©-C*a. SSf©v h U ^XS^69f8ISffiRH 
i=-3tcMa*-c©5ltBK»«, WSR:iS^<«:onflB4 
LTt^o Cti«, ^9*--i?TCP©EWtf»^aw 
S^- ^-i/TCP RAW SSttMhFbT y ^cc**^'* 
;VPNL©S^fDTM, GTMft^to1*afc«)-C*-5. 
[0 02 8] aiJ^^ISSUBl, SUB2©^^ 
tt*©*fC»or, *ft»API NJt»*. SSLC 

mm S U B 2 fflJ©^ii®^li^mS I T 0 2 B % ^ft < 



-X M* A G P CC J: o XTtmWXv XSffi S U B 1 Rj 
kUgis8Stifc*0?lfflE«I NTCcSSttStiTl^. C 
©5lfflB»INtt*«»rsy--h«HfGTM, FW 
>iffiTD TMi H-Wfixe-CJBflES ft* . EftMO 
R I 1 . OR I 2, 391ii*ttfi I TO 1 % PSO/tom 
g^&IT0 2, -eft-fftOBWU i/-;I/A*jr->SL 

ortjwo&ssfta. topoli, P0L2^ft 

*tlT8BfiH^^««SUBl, ±a»W#**S* 
SUB2(0?HIJ(D*ffiK:»jsSSti-C^S. $B B B LC(ii 
S»T<DlPlt^SSf STSPiei^JHOR I 1 i±gPK[nj 
JSOR i 2i©rar^-;w^->SL-cftW6n/t® 
«oc«Asnrt^ a T^ie^iJSOR i nsTSBg^tf 
7^issubi «j©«fl«p s v i ©±»cc^isg n 

So 

[ 0 0 2 9 ] C TaBWBtfSXSlR 
SUBHW, ±aaw^x*«suB2«rM««:« 
<?©Jf£a&Sfc, ^-;W<*->SL*»RSUB2 
BfcJ&SU TSSSM^X»ffiSUBl<b±SBSM^ 
5x^SUB2£*Bfa^btL 5/-;H*SL©BP 
»INJ*»fc»iiLC*aAU *£API NJWt 
24MBtt£"C»±U ±T»«4«lK+aciK:j:or 

t f s u b i momntzn b < wmt 

[0 0 3 0] WlgF5>yx*TFTW\ ^-h«SG 
»(2o) ©SI^^X^TFTl, TFT2^ 

RurRttfcft*. llh^v^^TFTK tft 

HfctlJSG [ % i ^ < JHfc intrinsic, &fS5?ft£*« 

wiF-^shruairO *M'y!i3> (Si) ^e> 

ft*iS**ti*AS, -#©V-X«fiSDl % FU 
-(>BSSD2 4?tr. ttte, V-*, FU-f>«#* 

^corHl^wr^^ttcccfc^r^^^^^, coign 

*>U fiTFORSrctt* ftfiUb-^tv-x, flM5f*F 
^-hlSGT) F- m@ G T W^ff^S* G L ^ 

£T FT 1 , TFT2©*n^ncDtttt«B«*aiLSJ: 
^ttlltt^o ilh7>^^TFTK TFT2 
©*ft*ft<D**-FB«GTtt, ~#cc (ftiioy-h 

^Scbur) Mattel ^sm^glwiml 
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©*2*«»g2-c»j«snrt»&. m2mmms2t 

l ) lbWBi>6ft» *<D±fcttA l ©BSBMtRAOF 
a*tt6ftrc>«. 

[0 03 1 ] C©y-F«ffiGTttiSS¥a**BAS4 

£ft, iffl*aWWASK^*'<5r*7-f h#*«iifc 

«^SM^G L> £&fmtG Ltt*2 2 r 

io ««Stir^5. C©j££m#BGL©B2*mRff2 
F HftGTcDfg 2 zgmH g2t H-*ljiXS , C» 
«Sft> *oH*K*«SftTl>*. *fc. jtSft^S 
GLiJC^A 1 CDHHiWUlAOF3&SRtt6*iT^*. 

ofttutG i > tmmG ut, mmb~»*jz*TFT 

1, TFT2 6C*Jt*-C, y~F«fiGT£*fc¥a»*R 
AS(c«ir«^it«A:iM)y- Fi»^]Ri UtffifflSft 
«MlGIBy-h««GTkJ:af*^-*liGL 
©JdlfcJBfifcSftTl**. iilGI iLrOGUtf:/ 

20 2 0 0-2 7 0 0A<D]¥3CC (^mS^mvU. 2 00 0 

mm m^s, y- Fte»RG i »h i 1 

J:^cc, vH;^xBBAR©±ft*ffl^J:5«:»fiSS 
ft, Hiaatti+aiSSIittJJ^FDTM, GTM*8tH-r*<fc 
S(ft*3*ra>*. iilG I ttjfeK»*HRGLi!*fc 

c i a s > i m^mwmA s 

BF-7>^X*TFT1. TFT2(D^ft-encc!4S:Lx 

fcHittaji^jBasft, »'J3^ 200- 

2 2 0 0A(D/?$(C (*gOfe«rtt. 2 0 0 0A*Ig€> 

30 Mflt) rjPttSft*. HdOIW-5 Sr^3>*^hffl 

©y> (P) *F-^LfcNc+)S*iws/y3>** 
f*Ji-e<fc o , TifJcc i M¥mt*m a s ±n«c 
iiid2 (d3) ^ffa-raic6©*cc«sftt:i> 

[0032] i £¥atft* a s ii^ft^G l mm 

RWftftT^S. C©3aM^il!*»*RASt«a6 
S(c«5^«j£ttff#fllGL &lkftA«RD L <hco^^ 

40 mmmmm^ iron mmmmmm itoi ««s 
[0033] ii^ii^mg i t o i imm v^zsv*** 

TFTKDV-XlgSD 1*$J;OT»BF7>^^T 
FT2<0V-X«SSDl©H*«:SSttSft-C^S. c 
(Dtctb. i!h7>^^TFTL TFT2cD^^O 

sorttB-rfttaa^. SBiliiiToi^ii? 

50 BRdlfciorflWSftrJiO. co^imRdl 



(6) 

9 

W*'<* * y >y^fiS3ft7y8W^M8 (Indium-Tin 
-Oxide I TO : J^ftttO, 1 0 0 0-2 0 0 

0 AO* Sfc <**ft«T?tt % 1 4 0 0 AflgCDKJf ) 

SDK FW>»«SD2G)**i*ftK* N(+)M¥ 
^f*Md 0CCjgMT^»2^Md 2 fc*©±fc»*3 

C 0 0 3 4 ] ^2^mMd 2 ttX'< sr ZXWMlricZ P 
A(Cr)JR4ffll\ 5 0 0-1 00 0A©/f$te (# 10 
39tWt?tt. BOOABft) -CffittSti*. CrKttlK 
»4*<»jatr44^H'X)»**<4«©"C, 20 0 

0 AeS©BW**liL4^«HT}Bfifc1-*. C r Rl*N 

d 3 © A l ffN (+ )£43§ttJI d 0 «Cj£»-r 5 C t «|» 

^HIid2<ht,T, CrlOtttCllUtf (Mo, T 
i. Ta, W) fit inUS^II^V^^F (MoS i 
t TiSi , TaSi , WS i ) R*flK>"C«><J: 

l>„ 20 
[0 0 3 5] 93$«td3t*A I <bXrty % »Jf >^"C 

3 0 0 0-5 0 0 0 A©J¥£K: (^lifef^T^ 40 0 

IfiSDK FU^>TOSD2*^W!Wfc(i-^iHDL 
©}fitnfil£f£$ btc 0, F ®SG T* i S£¥*f*H 

[0 0 3 6] »2iRld2, A3«mjld3^I^Dv 

*, **C>tt3S23MHRd2, IS32g1iflId3£vX* 
itt, N(+)ffl^fMdO*«|**3*l*. 0$^ v 

1 ■ AS±tC»oTl^N(+ )3S*a«t )■ d 0 

\tM2mnmd2. mmmm&wmoufttf^y 

<DX, ia*iWAS6m©ai9»to^> 

«flMi#«DL> RftS^UDLtty-XWiSD 40 
1. KUY>«SSD2iBI)10»2a»«id2 % »3 

*«itd3r««3tir^i. 
«£gjgtPSV l> W*h*>^**TFT*J:aWH 
HXXfi I TO l±«c««flHiPSV laWttw^hrt* 

VJ&f£tZ>. 50 
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[0 0 3 7 ] ffSBPSVlWHl lK^T J:9«c % v 
F¥*X»AR©^*BW:SK#«S«v JgaSBii 
flfflSttJSFF-DTM. GTM*Bffl-rs J: 91^*8*1. 
*fc±S«WS UB 2 (D*a«SCOM*T«««S U' 
B 1 ©^SPS^S^gSM? IffiiB^ I h 
AGPT««r*S#fc»*StVtC>S. &8KPSV 
\b¥- YWMWLG I OWSMfiWcBl/Ctt, Wfttft 

K. ffSS»«oS^«SKPSVi^2gpfcr*S/c 

GKXMBM) JJKSR^7^lt«tSUB2MfiC« 1 if 
«*XI*/<**5-f h##i£¥*&lASfcA»Ltt 

BM<DHD«:^ft»©ttf|5«W, «®M*S&£RBM 

T^iSRtt^iS^fctiLar^S^^AIBI^^PAR^ 

>y-Cl 3 00AfflBE©J»3K:»«3h*. 
[0 0 3 8] gf-pT, *RF^>yX2TFTl, TF 
T 2 CD i WmiM A S «±TCC « B M*5 J: If 

±zm<DV- hm®GT^cj:->Tif> fv ? riczti, 

HBM«SiB3R©HH8ctt^ttic}BfiSSn (1*0*7 
jWtttfctiTH*. &HS©tTOtf33l«BM 
9. aBIMBM«ifi^t«iASCc»-r*2*i^ 
[0 039] &WH*Sfi I TO KD^t^^fiKDlB 

*c<fcttftL>. HiBMliil 0K*rfj:5teSia» 

©BBPfcRttfcHBK^rvF »; ^Xgp<0^^->ta 
•urj&SStir^i. S29J©a*MBM»0 l 0- 
HI 3Cc^-TJ:^tc, ^<-;b»SL<D>HI(l«:g*Sn. 
/^y 3>^©^$^^ei3-r4SI*^o®ti^v h 

BM«S^SUB2O^i:*3b^0. 3-1. Omml 
NMfcflM>64i. »«SUB2©*Hlfi««*iBWT*fiS 

Toio^^a^ji^jc^ftBKjejssn, ji*mb 

M^^^-y ^;b^F I LfeJtfaHBJM&I TOl 

cdx ^s^i stt ^ j: ^ i to i (omm 
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[0 04 0 ] j)\>ZF I L«;JW)J:5«:»J3E-r 

v^7^ «wr»*& ^ ^ * *^jSM$&w©&&st* 
tes&ssu m&y <>\>*R&j&i&t&. put 

«<?SMPSV2» «gBRPSV2tt*"3-:7.f **F 10 

^enrii*. «MPSV2»fc±*tt7*y;i/«f 
«£iisg3H$«ffi i to 2 » aaraHmi i to 

2tt, TBBaW^^«ESUB llllKiBRcrifcRW 
en^swii^m® I TO 1 fcttftU MftLC©jfc* 
HttttStt&BiXtff I T O 1 <b*M^®^mffi I T 

£iIi§BJ3IjJStmffi I T O 2 (c»n*>«EVcom#0nni 

E V cottWMPHI D L CCEPJJD 5 «l * »b *©« 
ffil^EV d mi n£ fc*; ^^©BMWEE V d maxi ©*fig 

««E*En»D^ti«ac>. ttfc, #ffl*SIBR««IT 

o 2 ©¥BJ£Kbb 1 0 , mi i^r#M$n/cc^ 
fff^sa*^ cadc«>«js> mwmmmfa 1 to 1 

tt, «ih7>^*TFTittlS*i4«PiS»ll - 

JI&8S*rci>S. coSfa^to-att, B82A>66H&*> 30 
ft J: 5 OC, I TO 1 Z-lWmmP L2t 

U B0O^Sft#*GL*ft*©««PL li-r*« 
fSg«R^ (IMEgHBR*-) CadcP&fltfiR-rS, C©ffi 

T©y- hm^Mi i/rflt«s*is««HG 1 fciow 

aSWUlAOFtMSfcStir^*. 
[004 1 ] Sl*g*SHP-C add«j6Xfi#IBG L©l& 

*>\ Kfte«BDL&^-r«a^oaf2««iff2« 

tva»S. fi^SMSR^C add©m©P L 1 ©S^gflfc: 

fc<r>?«fflHHM 1 to 1 ##tf£io-c^ -e©K^£ 

$ fc# * J: 5 tc 3 ftfcf& 2 mmm d 2 *s J: ffW 3 91 

H8*S» HI 1 4tt«5KV h ^©^{i^& 
G L 6 * ©ttOSJRffl* GTM$ -C©«iBHIIJfi«r^ 
BT&O, (A) B¥ffir*9 (B) B (A) ©B-B 
WK«{C*>tf*Brfflt«Lri*«. ft*. 9BBB1 1 
T^ttiSfcttflSU »»Bia©»»t3:«i[ttHaiB«r 50 
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[0 04 2] AO»^X»fflffl©-7*4m # *->v #^ 
ftAfttfattftBSIMb©* F h/<*->r* 

- hiBKGLKBSrfflH«:^TJ:5tcKfbJBIAOF*Ja 
r. * h u^x h©»»BAO*»»«:Lr*«ttu^ 

LJfg2tt*ffiCC*©|Wb«lA l O HAOFsWBdtS 

*iT*©*wuttfl«*«^'r*. 49*. MMb»* 

©««$#££ <fc 5 fcj^fciSHL HE& ££SJ£LT 
tfbti^o -7X^A^^>A0tt^SiSGL«:#-<Dit 

[0 04 3] H*ALJBff2B* SHia^Sfc*^* 

^tnurft««t. n«{bJiK3nac»««»#K(c^« 
-->^S<tri**. ctitt, a ifl©MtfJ£i>&&B 

**©»£*l»fifoo, KiKDB***B*©m£** 

Ki«^-r*K»fcv^^AO«:»orr6i/-ct»*. 
[oo44]y- bs+GTMtmmsms 1 oats* 

mte*<D$kwzimi<mmnm 1 to 1 tm^>i (h 

JS, K^^fiJE) ©»9J3**ld 1 irflteEStiTUS. 

y-h«a«Gi±a^©flBifacc^shte 

»*»d2Stfd3tt % i«ld3^d20i^>^ 
«Fhr>*-;^*J«H-C2»Wl 2 * g 1 tf-Jifcx 9 
^>yStiftt^5*©fiB«** hU^ Frgot^ 
/dfeSiL/-cgi^Ti^fe©r*S. X, y-MSBB! 
G I tllt»)jBitr**lSl(ca»Shfc I T Oil d 1 BP) 
*«ca«*K«c^±4 3*fcfc©"C**. 
[0 04 5 ] ^BBStCfelit: . h^^G I tt*© 
«tff«J: 0 ifiWK. S^KP S V 1 fc^©^»«J: 5 

fcfiatcsrtshrjso, a£*accfl[a-rsj*MBGTM 

tt*n6*6«fflU^^Bi©^flW«*«r*aJ: 

-o©Jt©*^SStirc^3&J, *KBC©J:9tt»3W 
Bl lK«rJ:5K±TK!»«^6WiT«T« 
(B10, Bl 1) ^HiSSti, y-H»KEtfBBtt, 

SisaerB, ^^©^KMiicTi^M^'ciig^n 

J:^«t®»«SHgttHW{b«iJE«p©«ft*i, ifi^MOR 
I 1 ©7 t>y«9©W8K«l»±K:fa!ao. 
«KU-Y>ffi : FDTM» Bl SBWHftfi^fiDL^^* 

©»^»s»DTM*'c©aa«tm-rB'c*>3 , 

(A)tt*©TO6SU (B) tt (A) ©B-B«R 
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WJSU 0®©fr*«ffiaJb^xr&*#;S£g:£|6j#g 

[0046] TSTd K^24S^-Ci> 0 C C tCttfl-Sffl! 

TM fcftBNSIB £©&&#"?* Z <fc 5 £ftff J: <P MtfC 
If 6 hT I » 4. tfc$«^T S T d K W >* 

^DTMWLhT^K^JlttKlttBiEEKEWSti. & 

STd {*@5C^-T i fc 0 SSS U B 1 ©SggPK: 10 

«. hi ltciftf A^KJSKfafTd (mm) 

SHdfcJ:oTJS»S*i*. *aE»?TS TdJPSttTJ- 
5W«ft#ifiD L©"? F trZZWv-cmtmiclt F U 
•f VltlWHfcWSI* 8 la. *KFW DTM 

[0 04 7] FM>»WBT-DTMttl»at/fcy--F 20 
MFfGTM&PMteaftTC r§g 1 SO* I TOdd 1 

ffft-CMMMWD L£«**3*rct>*. FS&liK 
G I ©^±tc^3tifc¥*f*JIA S«y- F*&H*M 
G I cog* 7— ><8Mcx » ?y>/?Ztc#)<Di><D-c$) 
3. ^DTM±Ttt*«B»£©«*l4tT9fc«>Sa 

LfcH&SMfc-?* * t& o •€■©&#?»«•? F 'J * 
44**<Hfc<i:$£)&SS*v Hr«*©«Sf«l*>6 
SflWvxi'TSfchS*', c©a-cSton&i>a5^K: 30 
«H g 2 L fcl»©T C ©/< 2 - > ttjaSURff 0 

[0 04 8] vF'^XSU*^ FU-OST-SI5DTM* 

■eomm&Mimi 2© (c) »Kfc*s*iaj:9«:. 

FU-f >*S : P3DTM£|^DU'<A©)Id 1 . gl©t 
^±{cK«ft^ifiDL4i5ICU'<^©Hd2, d 3*s~> 
-^*->SL©«**-cSW3htetlHlK«:-ari» 
cftttVr*©tt4%*'JWtcff3X., mfefcb^l* 
A lld3 5rSIUiPSV 1-$>S/— AASr-VSLTTC 

#s»fffs-r*iit.>"c*s. 40 

F V **S5©l?ffiI!& 
i^©JlIia(a]S8©^^S4ia 1 6 CCtS*. MBBIIBH 

S. AR««»©WR*r;>sa*KEWOtevhyirx 

[ 0 0 4 9 ] H«t>. XBIMMMHID L4SHEU 
G, BteiO'RWWhl, WfeitfifilWSKatt&O 
■CffJOStiri**. Ytt£*flr#*GL4**L. 

1. 2. 3. -. end«^S^^ 5>y©li(9:{Cffi-3-C 
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HI (SfcttfHR) Rfflt^tlBMaRHe. Tffi (*fctt 
Aft) »«e#K«lEIBHo{C«iK3hri,>i. 

[0050] Mm^my (w&m) ims&Bgiu 

Vtc&fcSh-CH*. SUPttl-3©affig*>£«&© 
X F (i&ttlMEattB) #>6©CRT (NtM*) ffl 

©tt«4T f t jnuM«ni(DiiHR(c%ife-r«Be« 

£to|B|Bt?*.&. 

ffilftgS*?Cadd®ttft> £J*«SJB-?Caddtt. » 

(4 finnit) vic(c*rr*y-F«^tAVq 

[005 1] 

AVlc= {Cqs/(Cqs+Cadd+Cpix)} XAVq 
CCt, CqsttiSS^F7>^X$TFT©y-Fm®G 
T&V-*WBSD 1 <b©ffl{C0fiS3nS^^M, C 

pix«swiiiRsi® i to i (p i x) t^mmnwm 

H®IT02 (COM) t©raccffM$n-5gS, AV 

id£AVgK£«»Htratt©Xft»4*t>-r. c© 
mtft& v ictt?$^L c {cjjDto*eatfis»©«H <t&* 

mzhzmmmwDisimt. ®^lc©*^*ipj±l, 

[0052] iiaMLfcJ: J 5JC. y-F^SGT«iS* 
^mffiSDl. FU-f>S&SD2 4©*-w«7-?-7'E 
Vlc«^-F (it*) ^f^Vq©1^5rSttg<^£Si 

S. 

[0053] ffi^ajR-?-Cadd©«f#Sa«.. Big© 
«tSSSCpixfC*fL-C4~8<i (4-C 
pix<Cadd<8 -Cpix) . ff£&fiCqs{C*f 1>X8^3 
2 fg ( 8 • C qs< C add< 3 2 • C qs) m&0)mtC&J£t 

*»GL (Y ) »£fflj§lB!i^1iffi I T02 (Vcom) 

t\3icnmt?z. mi 1 ©«■«*, tts©^«^ 

ttSS^GTO. ?ltHiSINT. JfrfDT0RCW«E« 
5riii;rftjimecOMKj5atS8ti3„ Ab>«. ffiS© 
{£ff3Sli«IY «g*?K©^^i^SYendCcS^, 
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BlfflOHJEfrffifc-^riai 7Hai9ft#Bt/t» 

£«»h 1 1 ksthjimkk mum 1 4«c 

•To XilDftl&tXgA-X*! I BS^XJOTcttftb 

[ 0 0 5 4 ] fc*. ¥JttHliB*»Mrii7 * h 
^h0^^6^^4^UfcJWW*tttr**i«: io 

XSA, HI 7 

7 0 5 9 (Bffi*) *e>&*T»aiB^^s« 

fcJ:*3Rttfc<Dl&, 5 0 0'C. 6 0#BflCD^-*£tffc 
^. TSBSM^^^SSSUB l±5cMJf^l 1 00 A 

*>y*rs. -enici:or, y— kht-gtm fw 

[0 0 5 5 ] XgB, SI 7 

JUI#2 8 0 0AOA 1-Pd, Al-Si, A 1 - S 
i-Ti, Al-Si-Cuf*^&SS2illg2 

XHC V SI 7 

(mftLtcmmmitvz*AOBfsr&) . 3 

%M^T>^r«:J: 9PH6.25±0.05fci3 
EUfcS«*x^u>yi;3-j|/S[-ci : QKSMRLfc 
«^6«c5HWBMbiR*«c««SUBl*i!l»U, <bl£ 
S£8g^0.5mA/cm left* J: 5i£3ig"f* (5£ 
mmitfc) . JKfciJrS&DA 1 O jWftffffcftStofcifc 

s wtis«ffi 125V ws-r & t ? mmm tzn *> . * 

Efbflfc) . cnt**-ftA 1 O ittftSiT^Wee 
£-C&3 0 *ftK:j:oT\ &tt0U2ftK«ttft:3ft> 

SUftf 1 8 00A<DHW»IU»AOF3WBJSS*l*. 
[0 0 5 6 3 XgD, 01 8 

JM/**iBAUT, W»#2 0 0 0A©S{bS ilRfttt 

l/C, ■W*2 00 0A©iSBMl»Sill*«Wte© 
£ k 7^XvCVD^gCC*^^, >#Xft 50 
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mXLX, BW*J3 0 0A<DN(+)ffl3»»S 
[0 0 5 7 ] XgE ,018 

¥K«fflMa, F7^x^>miL/tSF . CC' 
1 4ttfflUTN<+)H#»»S iM* i&#jHtSi 

ASOS^Mt^o 
XHF, 131 8 

or, »bs iBftsii^ccx* 

[0 05 8] XgG, SI 9 

jgjftfl 4 00AOI TOK^i5tt4J|l3»Wld 1ft 

x^ydryv^ctotawa. ^*»aa. x**>y 
*t uttKm&oiHini i amiRd 1 ft^w 
WKi9f>mcticj:D, y-hs^-GTM, f 
u-r^^DTM^ikJJifc^ytaMiiSRWBi to i 

ftiRWft. 

[005 9] XHH, 01 9 

mm&6 0 0A©C r^%0r4»2«««d2*X^sr 
dry>^tcj:0»», S&&CJRJWH0 0 0AOA1 - 
Pd, Al-Si, Al-Si-Ti, Al-Si-C 
u If jpt> & sfg 3 zgmMd 3 ft X* y Z y > J: ? S: 
tt*. Ma««Md3ftXI!B&n4KrM 
tx^>^U, »2*««d2ftX«A±ia«fc*-C 
x^f>^U BfefiMf-SfSgDU y^liSDK F 

u>r>assD2ftjB/tEr-5. oar«c % fs-<x?*> 

^SHBCCCCl > SF ftafAGT, NC+)ffl*«ltS 
iJ8ftx?*>^T£C£K:J;*K V-^iKU^>0 
<DN aym^mwm d 0 ft5IJKittKI&£ir£ 0 
[0 06 0] Xg I , 019 

So F7^x^>^ibtSF ft 

^TSCifCfcoT, fiffliRPSVlft^fiE-r*. 

«»fla^*^a-jKz>^it»iR> 020^ 

t^* - AMD LO*i«Mt^«IH'C* 

So 

[0 06 1] SHD«AHMf»>6J«S»«O^AF4r 

SRfi*^<*A. SPB«*ffitft«, MFRt«7l/ 
-A, BLfct*»*5-fK BLS«^sr^^^ F3S* 
t*. LCA«TWJy-^T^^, H«c^fJ:5&±T© 
HBB8«T#aM5«sai**ta 6ht*^*^MDL# 

[006 2] *^a-;l/MDL6* t ^F^XSH 
DKRtf e>n/c/!lC LtV*9F KCC J: ot^iS 

LCWCcMj»«HD««Cf6n&J:9(cWX(C)Btt3 
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[0 06 3] T»-^LCA^^7>f hTfcO&lt 

«H^A*;l>P N L <b|gi6lHl3S*«P C B 1 » S 2 1 

B99CcSLfc^^<*^PNL«:8t«e#IBBiia 
BH e t Ho iaftaES«V*«SILfctta*5W± 

litis. 

[0 06 4] CH ni^^^PNLSrJBttS^SK 10 

»ic^^ (tw© 3 m\tms^mtmotm i c 

* y tt<o 6 fir o»M«^«ieBiiia)ink i 

C9v7) t$>l> 0 TCP«S2 2, 02 3-Cf£3Tf& 
<fc5WKBifflI W?^CH I tf-F^>fr 

* F • (TAB) CCj:«3^*5tx/cf— 
^t'J7^^-^ PCB ltt±iBTCP^>ir 

Stirc**. FGPtt^U-A^F/^Ft*?), 

PC B 1 <b2Efl)(DlBHfBISSfiPC B 1 , *>J:CTF«C[) 
JfE$»8aiEPCB 1 ififflfJCDlgiljIsll^SPC B 1 <b 

(0^ao*»{CSn«^*j»l//cfe©) ^Xh7>f 

> K -f » * U ft €>£&ffl* So 

. (TCP©«8tt«JS> H2 2ttj£3M^ITOBRV*K 
fttiHIKIIMaRHe. Ho USHR**:/- 
CHI**? U*£/^VB«a«CC«tt3nfc^-^*+ 30 
';r^^^-y f TCP©»rffi*ji*^H*t?*0, S2 

^DTMk:^Lfctt«%S%'rWB»fBHr*&. 
[0 08 5] BHfcfc^r, TTB««a@KCHI(0 
A^S? -iB»«-C*0, TTMIsaWHBCH I ©ffl 

wtfcu*6is»3, zn^n 

H I FPA D*H**>i9>S7*-^y 

TM©ynpKD5tfis» (iiffrr •? * - y - f ) 40 

^VflMMBB^? ^CH I OAaRtffflafcjft&u 
*HftW»«l J: 9 C R T/T F T£ftgR • WRHBS 

upk. mimmnmACFic£^xmikmm'i*)i>p 

A P N L1IJ<D&flE»7- D T M *B(il 0 fcffiH M P S 

vi*a^<fc5cc^*;i/«c«tt3*i , r*5 0, ffi-pt, ?f 

gMgfi^fDTM (GTM) ttSSRPSV 1 
[0 0 6 6] BFHWHS F*36>6ft*-^--X7 -/ 50 
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Ji/At* 9 , S R S »*Hm©IR*Ba^it«C iC^ 

IBtt»»ax#*i/«JBEPX»«c<fc»)«fll3h. "V 
4r- 5*T C P iifSJS^S U B 2 ©HKCttEtCi' a - 
>«MBS I L3&9B»Sn«fl»J^«t3tiri»*. 
«IBSftliISSSfiPCB2> +IH7U-AMFRCC«»- 
JWH3ft5iM*fi«|5LC D©Sg»I@&»&PC B 2 
\ts H2 4{c*-r<t5«:, L*»*LT**K IC, n 

>7 s >if. fflas^©s^8B B ° B *«si83n-ci»s. com 
wiEiffiSft p c b 2 Jen. i rxommfr 6»<D»E 

F (±ttatll%iStiS) *&CDCRT (Ift&ttB) ffl© 
tHW*T F TttMEnmWMmtcSgtr 5H!S££ 
trHBSUP#JS»3tvCl>*. CJi^tt&ftttSft 

So TOH»S«PCB2t-f>^-*HHKWEPCB 
3 itt^ ? 2 7 F ;Mc J: «3 U-AMF R 

[006 7] ig»l]Kg«PC B 1 iSBS&HRSIfcPC 
B2tW*f0fttfRllB«c7^^ F^-^FCCCJ:0« 
«WR:««lStirt»-s. fflftTB*. SE$!j1]RS1£pcb 

2tt, 77vF^^l/FCJ&18tf *r*)*tf£C£fc 
J:OfgKj[ilBS«PCBlcDSfflI(cM^^n, «7P 
-AMFROBfffiOiaSBtcK^StiS. 
[0 068] 

fcH*8PtC tt^ S P C ifi&& I Jtcl^cfeCC jgiR 3 
[0 069] U^ot, fie*<DCTi<^^-1fCC < kS 

fca?>JC, aiB&^v^^x^BM8|5»K:*fOriE«tt 
^-^-■^SPCfcEiB^Sft^jEttCcttSti, axF 

[si] *«ra«c j: sffii^sio i 

[02] *miK*ZWb&&^M&Wk1^ 1 ^ffi 
[S3] *lfeWtcJ: S«S^^iS©»Bi75rao 1 ^te 

«* KM-r a ft*xfloiE «9 r * « . 

[■B ] #»»^J83ftS7*?w ^-vHJ.>n 
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HiatsvfBSHraBia-c**. 
[07] i6©3-3«g«:fei« mmtzomm. 

[08] a6©4-4«J»r««CteW*ffl)llSSCacU© 

[09 ] us****©-* h f^«a»«D»fi»iWH-r 

[010] 09©^aSS*^*flSBbilKM»fl<JKSll!8 
^•5fc*©^ , *.Jl' ;i Pffi0-C*S. 10 
[011] iiTSSOSmW^i^aP^^tr^^^© 

[0 1 2 1 v f ij **©HjRa5*4 , *K:> mw(c^'*;i' 

ftffitti!WWt<3iShP»ftiSftm-ril!rliH-e*4. 

[013] 3EflWK«£fl#4&f-. »J(c^a5^JST© 
jto»<*Jl'ttttf££* < ?lffBBI'C&S. 

[014] y- HShfGTMty-h«lGL©«8»» 

[015] FW>tt?DTMfclMMH!«DL£OJt 
mttifi*iS-r¥ffi0£»rffi0-e*S. 20 

[016] r?f^'Vh';7?^M©*7-M 

5. 

[0 1 7 ] g«t S U B 1 flM©IfiA~C©t{i£lfI£* 
[018] *«SU B HM©I*ID~F©g!j£Ifl£^ 
[01 9] SffiSUB HH©XgG~l©SJSIg*7S 30 

*. 

[02 0] -)W«0Tib4, 

[02 1 ] as^^'*;Kc®a©ffi«@K4^ufc 

[02 2] fg»@K£1f>£-f *H»1I«S? f *C H I # 

y-i?TC P©®TE#iI£7jrf 0T£>S. 
[02 3] f-^tt 'JT'^^-yTCP^iaS* 
M-*;l/PNL©«fS<t^llf8flaSHF-DTM«:®K0ittR 40 

[H2 4] JKSKMSKS&PCB1 (±H^m^S) 
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<t«MB@KHK»RPCB2 (TB«>JU«) £©«& 
[02 5] S£*«^{CiSWBIh7>^f«rttfflLfc 

1 Jgjfcf* 

1 1 

12 StffcB 

2 sc^fifcHg 

3 Sffi 
4 

5 

5 1 »t^-jr-> 
SPC Z^—t 
SUB j§9!#5*g« 
GL IkmM^U 
DL SH&fi^iia 
GI ffigtM 

gt y-bnm 

AS iM¥$<*B 

SD y-*ttffi£fcttFM>*ffi 

PSV {jSSBt 

BM y7^7X? (ffijfeM) 
LC ffiB 

TFT UWk\-7^i>X2 
I TO 

g, d #mjn 

Cadd fiSISSS** 
AO F MfiKflJI 
AO NWBHfc-?** 
GTM y-FiS? 
DTM Fl/-<^ 
SHD *>-;UF'y-* 

PNL ® H ^7F/N , ^Jl' 

SPB ££tt«. 

MFR dpfSB^U-A 

B L >■« 9 * -5 -f F 

BLS ><»*3-f h38#(* 

LC A Tffljy-^ 

RM F^SWOl 
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58 647 
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®Kff6-2 5 8 64 7 



imi] 



[MS] 



spc 

?ll{R) f nLi i TO 2 {COM) fil(Q) 



IT01, dl 




8B8 «H 



! SUB1 

r 

Tg 



S 



AR 
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[025] 

S25 



sua? 



Bifcaa-<-r 
SPC-£ 

sm / /roe 
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[012] 

mi 2 

(a) (b) (c) 




[013] 
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